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TERRA ASSOCIATES, Inc.

Consultants in Geotechnical Engineering, Geology
and
Environmental Earth Sciences

March 12, 1999
Project No. T-3776-1

Mr. Ron Tremaine

Redstone Development

14200 SE 272nd Street, Suite E203
Kent, Washington 98052

Subject: Preliminary Geotechnical Report
Pillings Property
73rd Avenue SE and 156th Street SE
Snohomish County, Washington

Dear Mr. Tremaine:

As requested, we have conducted a geotechnical engineering study for the subject project. The attached report
presents our findings and recommendations for the geotechnical aspects of project design and construction.

Our field exploration indicates the site is generally underlain by glacially-derived silty sand with gravel (glacial
till). In our opinion, these soil conditions will not pteclude development of the residential subdivision as
proposed. Inorganic native soil for structural fills comprised of native soils will provide suitable support for -
project roadways and residential foundations, provided recommendations outlined in this report are followed.

We trust the information presented is sufficient for your current needs. If you have any questions or require
additional information, please call.

Sincerely yours,
TERRA ASSOCIATES, INC.

p.nss 5.6,/_1_81 gﬁ j

12525 Willows Road, Suite 101, Kirkland, Washington 98034
Phone (425) 821:7777 ¢ Fax (425) 821-4334 e terra@terra-associates.com
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Preliminary Geotechnical Report
Pilling Property
73rd Avenue SE and 156th Street SE
Snohomish County, Washington

-

1.0 PROJECT DESCRIPTION

. The project will consist of the development of an approximately 65-acre parcel located north of 73rd Avenue SE

and west of 152nd Street SE in Snohomish County, Washington. The project location is shown on the Vicinity
Map, Figure 1. ‘ ’

We understand that the proposed development will consist of the construction of a residential subdivision
consisting of 150 lots. Based on a review of the Development Concept Plan prepared by David Evans and
Associates, dated August 1998, the maximum fills on the site will be 30 feet at the north property boundary, with
cuts on the order of 5 to 12 feet across the site. Another plan by David Evans and Associates, dated February 18,
1999, shows the excavation of two detention and wet ponds at the north property boundary, one east of the
drainage (209,000 cubic feet), and one west of the drainage (93,000 cubic feet). Several new access roads and
cul-de-sacs will be constructed with easements for sewer and water.

We expect the buildings will be single-family residences of one to two stories, with wood-frame construction
imposing relatively light foundation loads. We expect structural loads will be about 20 kips for isolated columns
and 1 to 2 kips per foot for continuous bearing walls. Main floors will be constructed at grade or framed over a
crawl space. '

The recommendations in the following sections of this report are based on limited development information and
should be considered preliminary in nature. We should review design drawings and construction specifications
as they become available to verify that our recommendations have been properly interpreted and amend or
supplement them as required by development design. | '

20  SCOPE OF WORK

On February 11, 12, and 15, 1999, we excavated 24 test pits to depths of approximately 8 to 14 feet below the
existing surface grades. Using the information obtained from our subsurface exploration, we performed analyses
to develop geotechnical recommendations for project design and construction.
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Test Pit No. TP-1
Logged by: MS

Date: 2/12/99 ; ,
Depth ' : Moisture

Approximate Elev.

(ft.) Soil Description Ccz%t)ent
0 Topsoil - dark reddish-brown silty SAND with gravel and organics, damp. (SM) .
7 Reddish-brown silty SAND with some grave! and trace cobbles, scattered | 25.9
4._roots, damp, loose. (Very weathered till) (SM)
-] Gray silty SAND with some gravel and trace cobbles, medium dense, 15.9
-1 damp. (Weathered till) (SM)
5—
- Becomes somewhat cemented and dense (tiil) at 8 feet.
10— '
- 16.7
=1 Test pit terminated at 11.25 feet. ’
-1 No groundwater encountered.
15

Test Pit No. TP-2

Logged by: MS ,
ggead by Approximate Elev.

Date: 2/12/99
Depth , ’ 4 ‘Moisture
(ft.) \ Soil Description C?E'/:?m
0 Topsoil - dark reddish-brown silty SAND with gravel and organics, aamp. (SM)
7 Reddish-brown silty SAND with some ﬁravel and trace cobbles, scattered 30.5
+ . roots, loose, damp. (Very weathered till) (SM) .
: Gray silty SAND with some gravel and trace cobbles, medium 18.0
5 — dense, damp. (Weathered tili) (SM) :
10—
- Medium dense at 11.5 feet. 15.3
T Test pit terminated at 11.75 feet.
T No groundwater encountered.
15
‘ TEST PIT LOGS
| v TERRA PILLINGS PROPEE;"HKINGTON
o , W '
Sw_ﬁ&_&&‘ ASSOCIATES SNOHOMISH COUNTY, ,
- GeofechnicalConsulants b/ No. T-3776-1|Date MAR 1999 | Figure A-2
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/Logged by: MS
4 Date: 2/12/99

e

Test Pit No. TP-3

Approximate Elev.

Depth Moisture
(ft.) Soil Description C?Q/:)em
0 L __Topsoil - dark T6qdiSh-brown siity SAND with gravel and arganics, damp. (SM)

-1 Reddish-brown sitty SAND with some ﬁravel and trace cobbles, scattered 27.4
4._roots, loose, damp. (Very weathered till) (SM)
- Gray silty SAND with some gravel and trace cobbles, medium dense,
4 damp. (Weathered till) (SM) 15.6
5 e

| Becomes somewhat cemented and dense (till) at 9 feet.

10— '
- 12.1
-1 Testpit terminated at 11.25 feet. '
-1 No groundwater.encountered.

15

Logged by: MS

Test Pit No. TP-4

Approximate Elev.

Date: 2/12/99
Depth Moisture
. - ent
(ft.) Soil Description C%g/:)
0 Topsoil - dark reddish-brown silty SAND, damp. (SM)
-] Reddish-brown silty SAND with some gravel and frace cobbies, scattered .
. __roots, loose, damp. (Very weathered tifl} (SM) 33.1 !
.| Greenish-gray fine to medium SAND with gravel and trace silt, medium dense,
moist to wet. (SP-SM) ) 16.7
5— Gray silty SAND with some gravel and trace cobbles, medium dense,
| damp. (SM) 156
- Becomes dense at 7 feet.
: Siity SAND interbedded with sandy silt layers ét 9 feet.
10 — ‘ 20.7
| Test pit terminated at 10.25.
-1 Groundwater encountered at 2 feet.
15
_ ‘ TEST PIT LOGS
— < TERRA | PILLINGS PROPERTY
SOSN  ASSOCIATES | SNOHOMISH COUNTY, WASHINGTON

Geotechnical Consultants

Proj. No. T-3776-1|Date MAR 1999

Figure A-3
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Logged by: MS
Date: 2/12/99

Test Pit No. TP-5

Approximate Elev.

Depth Moisture
(ft.) ~ Soil Description _ C?ﬁ}:‘fnt
0 ... Topsoil - dark reddish-brown silty SAND with gravelangd organics,damp. (SM)_______ |

71 Reddish-brown silty SAND with some gravel and trace cobbles, scattered 32.5
4. roots, loose, damp. (Veryweatheredt 1) (SM) :
- Graysilty SAND with some gravel andtrace cobbles, medium dense, damp. 12.9
o4 (Weatheredtill) (SM) , ' v
5 | Darkgraysilty fine to medium SAND with some gravel, medium dense, damp 7.8
tomoist. (SM)
- Graysilty SAND with some gravel and cobbles, dense, damp. (Till) (SM)

10—

- 14.3
7 Testpitterminated at 11.25 feet.
-1 Groundwaterencountered at5feet,

15

TESt Pit No. B :

| Logged by: MS
Date: 2/11/99

Approximate Elev.

Depth Moisture
(ft) Soil Description | C?‘r}/‘t’?nt
0 - Topsoil - dark reddish-brown silty SAND with aravel and organics, damp. (SM)
1 Reddish-brown silty SAND with some gravelandtrace cobbles, scattered 31.6
7 roots,loose,damp. (Veryweatheredtill) (SM) : v
- Graysilty SAND with some gravel and trace cobbles, medium dense,
5 — damp to moist. ‘(Weathered til) (SM) 12.9
- Becomesdense and somewhat cemented. (Till)
4 9.5

_ | Testpitterminated at 8.25 feet.
10—] Groundwaterencountered at3feet.

15
| TEST PIT LOGS
—— < TERRA PILLINGS PROPERTY
SO ASSOCIATES SNOHOMISH COUNTY, WASHINGTON
Geotechnical Consultants Proi .
; roj. No. T-8776-1|Date MAR 1999 | Figure A-4




Logged

4 R
~ Test Pit No. TP-7:

by: MS
Approximate Elev.

Date: 2/11/99 |

Moisture

Depth Contert
(ft) - Soil Description )
0 .-Topsoil - dark reddish-brown siity SAND with gravel and oraanics, damp. (SM)

- 20.8

Reddish-brown silty SAND with some gravel and trace cobbles, scattered
roots, loose, damp. (Very weatheredtil) (SM)

Gray silty SAND with some gravel and trace cobbles, medium dense, damp.

(Weathered till) (SM) 14.4

Dark gray silty fine to medium SAND with trace gravel and cobbies,

medium dense to dense, moist. (SM) 16.3

10

Test pitterminated at 10 feet.
Nogroundwater encounterad.

I

15

Logged

by: MS , ,
Approximate Elev.

Date: 2/11/99

Depth Moisture
(ft.) Soil Description Ccz?/fjm
0 R FSI'IIVI )reddish-brown silty SAND with some gravel, loose to medium dense, damp.
- '{gﬁls)oil -darkreddish-brown silty SAND with some gravel and organics, damp.
"] Reddish-brown silty SAND thh some Qravel andtrace cobbles, loose, damp.
5 (Veryweatheredtill) (SM) 26.0
- Graysilty SAND with some gravel and trace cobbles, medium dense, damp. )
{Weatheredtill) (SM)
17.5
10 — Dark gray silty fine tomedium SAND with trace gravel andcobbles,
| mediumdense, damp. (SM)
: 14.1
—] Testpitterminated at 14 feet.
15 No groundwater encountered.
- TEST PIT LOGS
— <~ TERRA PILLINGS PROPERTY
SO ASSOCIATES SNOHOMISH COUNTY, WASHINGTON

Geotechnical Consultants Date MAR 1999

Proj. No. T-3776-1 Figure A-5




;

e

| Test Pit No. TP-9
Logged by:» MS |

Date: 2/11/99

Depth | ; Moisture
() Soil Description Content

Approximate Elev.

‘ (%)
0= Tapsoil - dark reddish-brown silty SAND with aravel and Qrganics, damp. (SM) ]

Reddish-brown silty SAND with some gravel and trace cobbies, scattered | 554
roots, loose, damp. (Very weathered till) (SM) ’

7 Gray silty SAND with some gravel and trace cobbles, medium dense,
5— damp. (Weathered till) (SM) - | 138

- Becomes dense and somewhatcemented at 8feet. (Tili)

12.2

4 Test pit terminated at 11 feet.
No groundwater encountered.

Test Pit No. TP-10
Logged by: MS

Date: 2/11/99

Depth ‘ ‘ Moisture
(ft) , Soil Description Co

Approximate Elev.

0 - Topsoil - dark reddish-brown silty SAND with gravel and organics, damp.. (SM)

71 Reddish-brown siity SAND with some qravel and trace cobbles, scattered
<. Foots, loose, damp. (Very weathered till) (SM)

7| Gray fine sandy SILT, noh-plastic, very stiff, damp to moist. (ML) ‘ 25.3
5 Gray silty SAND wifh some gravel and trace cobbles, medium dense, 356

1 damp. (Weathered till) (SIVB ‘ : :

- Becomes somewhat cemented and dense at 6.5 feet. (Till) ' 9.3

o4 Test pit terminated at 7.75 feet.
No groundwater encountered.

10—
15
~ TEST PIT LOGS
— g TERRA PILLINGS PROPERTY
SN ASSOCIATES SNOHOMISH COUNTY, WASHINGTON
' : Geotechnical Consultants Proi > )
‘ roj. No. T-3776-1|Date MAR 1999 | Figure A-6




Logged

by: MS

Date: 2/11/99

Test Pit No.

A,

Approximate‘ Elev.

Depth , Moisture
(ft.) Soil Description \ C?Q/:?m
0 --Topsoil - dark reddish-brown silty SAND with gravel and organics, damp, (SM)_.___]

7 Reddish-brown silty SAND with some gravel and trace cobbles, scattered 25.3
. foots, loose, damp. (Very weathered ti ) (SM) ’
Gray silty SAND with some gravel and trace cobbles, medium dense,
- damp. (Weathered till) (SM) ~ '
5— ' 15.3
7 Darkgrayfineto medium SANDwith gravel, trace silt, medium dense, damp.
4 (SP-SM) 18.9
4 Gray siig/ SANDwith some gravel and trace cobbles, some cementation,
10 dense, damp. (Till) (SM) 11.9
4 Testpitterminated at 10feet.
No groundwater encountered.
15
Test Pit No. gt
Logged by: MS (

Date: 2/12/99

Approximate Elev.

Moisture

Geotechnical Consultants

Depth
. - tent
(ft.) Soil Description C?%an
0 Topsoil - dark reddish-brown sitty SAND with gravel and organics, damp. (SM)
7 Reddish-brown siity SAND with some gravel and trace cobbles, scattered 323
--.foots. loose. damp. .(Very weathered tiil)_(SM)__. .
7| Graysilty SAND with some gravel and trace cobbles, medium dense,damp. | 16.9
4 (Weatheredtill) (SM)
5 -
: Becomes somewhatcemented and dense (till) at 8 fest.
10 ] 103 |
Test pitterminated at 10.25 feet, N
1 Nogroundwater encountered.
15
TEST PIT LOGS
— < TERRA PILLINGS PROPERTY
= ’ SNOHOMISH COUNTY, WASHINGTON
_/——W@ ASSOCIATES oL

Proj. No. T-3776-1

Figure A-7

Date MAR 1999
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Test Pit No.

Logged by: MS

Approximate Elev.
Date: 2/12/99 f

Depth ' Moisture
(ft.) | | '~ Soil Description ’ *C?%‘?m
0 Topsoil-dark reddish-brown silty SAND with graveland organics, damp. (SM}.____...|
< Reddish-brown silty SAND with some gravel and trace cobbles, scattered 32.6
_-+._roots, loose, damptomoist. (Veryweatheredtill) (SM) ) ) h 4

-1 Grayfine to medium SAND with gravel, trace silt, loose to medium dense,
- moist. (SP-SM) ’ 16.7

5 Gray silty SAND with some gravel and trace cobbles, medium dense, damp.

T (Weatheredtill) (SM) 13.8
4 Becomessomewhat cemented and dense at 8feet. (Tiil)
7 Testpitterminated at 10.25 feet.
< Groundwaterencountered at2 feet.
15

Test Pit No. Ly

- Logged by: MS
: % y Approximate Elev.

Date: 2/12/99
Depth ‘ ‘ Moisture
fy . Soil Description C?%?nt

0 _|--Jopsail - dark reddish-hrowo silty SANDR with gravel and atganics, damp. (SM).________]
Reddish-brown silty SAND with some gravel and trace cobbles, scattered 27.6
-] roots, loose, damp. (Veryweatheredtill) (SM) ’

Gray silty SAND with some gravel andtrace cobbles, mediumdense, damp. | 13.7
(Weatheredtill) (SM)

] ’ 12.4

10— Testpitterminated at8.75 feet.
No groundwater encountered.

15
. v TEST PIT LOGS
. < TERRA PILLINGS PROPERTY
TSN ASSOCIATES SNOHOMISH COUNTY, WASHINGTON
Geotechnical Consultants . .
Proj. No. T-3776-1|Date MAR 1999 Figure A-8




Logged

Test Pit No.

by: ‘MS
Approximate Elev.

Date: 2/12/99

Depth J Moisture
(fty Soil Description | C‘z%"”t
0 ___.TopsojL-.dadsre.ddisb:bmwnsllty.SANQMIt\.gcayﬂ.anslofganjcs,_damn-..(ﬁMl ..........
.] Reddish-brown siity SAND with some gravel and trace cobbles, scattered 31.1
-] roots,locse, damp. (Veryweatheredtill) (SM) ’
. Graysilty SAND with some gravel andtrace cobbles, medium dense, damp. | 23.0
5— (Weatheredtiil) (SM) )
J1 Becomes somewhat cemented anddense (til) at 7 feet.
- 9.4
10— Testpitterminated at9.25feet.
4 Nogroundwater encountered.
15
Test Pit No. TE
Logged by: MS 8 . _ |
' ‘ Approximate Elev.
Date: 2/12/99 :
Depth ‘ : : Moisture
(ft.) Soil Description Q?%ant
0 | __Topsoil - dark reddish-brown silty SAND with gravet and organics, damp, (SM).________]
7 Reddish-brown silty SAND with some gravel and trace cobbles, scattered
< roots, loose, damp. (Veryweatheredtill) (SM) 25.6
b Gréy silty SAND with some gravel and trace cobbles, medium dense, damp.
5= (Weatheredtill) (SM)
14.2
i | | \ 4
- Becomes somewhatcemented and dense (till) at 8 feet.
10— 108 |
-1 Testpitterminatedat 10.25feet.
-1 Groundwaterencountered at7 feet.
15
: TEST PIT LOGS
] TERRA PILLINGS PROPERTY
SO  ASSOCIATES SNOHOMISH COUNTY, WASHINGTON
technical Consultants . ' .
Geotechnic u Proj. No. T-3776-1|Date MAR 1999 | Figure. A-9




Test Pit No.

Logged by: MS
ggeaby Approximate Elev.

Date: 2/12/99
Depth ' Moisture
(ft.) Soil Description Q?L}ff)ant
0 |- Tonsoll- dark reddish-brown sify SAND witb graveland organics. deme. SV} —-._..]
Reddish-brown silty SAND with some gravel and trace cobbles, scattered 33.6
roots, loose, damp. (Veryweatheredtill) (SM})
h 4
5— Gray silty SAND with some gravel and trace cobbles, medium dense, moist. .
| (Weatheredtill) (SM) "13.3
10— Dark gray silty SAND with some gravel, somewhat cemented dense (hll)
damp. (SM)
1 , , 10.8
| Testpitterminated at 11.75feet. '
| Groundwaterencountered at4feet.

Test Pit No. 398

Logged by: MS
ggea by Approximate Elev.

Date: 2/12/99
Depth ) _ Moisture
(ft.) Soil Description Ccz%ant
0 .. Topsoll - dark reddish-hrown silty SAND with gravel and.organics. damp._(SM)_ . ...
-1 Reddish-brown silty SAND with some gfraval andtrace cobbles, scattered .
__roots, loose, damp. (Veryweatheredtill) (SM) 37.8
- Graysilty SANDwith some gravel and trace cobbles, medium dense, damp. | 14.2
- (Weatheredtili) (SM)
5 _. Becomes somewhat cemented and dense (till) at 6 feet.
i 11.1
4 Testpitterminated at8feet.
10 No groundwater encountered.
15
TEST PIT LOGS
— <  TERRA | PILLINGS PROPERTl\_(l NGTON
s ASHI
A—/___W ASSOCIATES SNOHOMISH COUNTY, WAS (@)
Geotechnical Consuttants 5 &N o276 1 Thate MAR 1999 ] Figure A-10




Logged

.

Test Pit No.

by: MS :
Approximate Elev.

Date: 2/12/99

Depth v ' Moisture
(ft.) Soil Description C°Q}e“*
0 . ( °)

~-qu§ou -dark reddish-brown siity SAND with aravel and organics. damp. (SM).________]
~._roots, loose, damp. (Veryweatheredtill)_(SM)

Reddish-brown siity SAND with some gravel and trace cobbles scattere
Gray silty SAND with some gravel and trace cobbles, medium dense,damp. | 44 3
(Weatheredtill) (SM) )

Mediumdenseat 12 feet. 23.5

Testpitterminated at 12.25 feet.
Groundwaterencountered at 8 feet.

15

Logged by: MS

| ’Test Pit No.d

Approximate Elev.

Date: 2/12/99

Depth | | Moisture
() Soil Description : CO([;,:?nt
0

1 Tapsal - dark reddish-hrowo sty SANR with gravel and organics. damp. (SM)

Reddish-brown silty SAND with some gravel and trace cobbles, scattered 29.8
roots, loose, damp. (Veryweatheredtill) (SM)

Gray silty SAND with gravel, medium dense, damp. (SM) (Weathered tiy | 133 |
Becomes damp to moist with frace cobbles at4 feet.

5 . 15.8
‘ : Becomes somewhat cemented and dense (till) at 6.5 feet. 90
4 Testpitterminated at8feet.
10— Nogroundwater encountered.
15
TEST PIT LOGS
4 TERRA ' PILLINGS PROPERTY '
SOSS  ASSOCIATES | SNOHOMISH COUNTY, WASHINGTON

Geotechnical Consuftants | No - T.3776-1 | Date MAR 1999 | Figure A-11




| Logged

Test Pit Nogi

by: MS '
/ Approximate Elev.

Date: 2/15/99

Depth Moisture
(ft.) Soil Description Co(g/i?m
0 .. Topsoil - dark reddish-brown silty SAND with gravel and organics, damp. (SM)

- “Reddish-brown silty SAND with some gravel and trace cobbles, scatfered 258
A __roots, loose, damp. (Veryweatheredtill) (SM) ) :
-1 Graysiity SAND with some gravel and trace cobbles, medium dense, damp. '
- 4 (Weatheredtill) (SM) ‘ 18.7
5 pew.
10— .
-4 Becomes somewhatcemented and dense (till) at 11 feet.
- ‘ 12.2
71 Testpitterminated at 12.5feet.
-1 Nogroundwater encountered.

15

Logged by: MS
Date: 2/15/99

Test Pit N

Approximate Elev.

Depth Moisture
(ft.) Soil Description CCZ?/Z?“I
0 . Topsoil - dark reddish-brown silty SAND with gravel and organics. damp. . (SM)_________.
7 Reddish-brown silty SAND with some gravel andtrace cobbles, scattered 29.4
< roots, loose, damp. (Veryweatheredtill) (SM) g v
. Darkgrayfine to medium SANDwith some gravel, cobbles, andtrace silt, '
medium dense, moistto wet. (SP-SM) , ‘
5 14.6
Gray silty SAND with some gravel and trace cobbles, mediumdense,damp. | 1g g
-1._(Weatheredtill) (SM) )
10— Darkgrayfineto medium SAND with some gravel andcobbles, trace silt,
- mediumdense,damp. (SP-SM) 20.3
7 Testpitterminatedat 11.5feet.
-1 Heavygroundwater encountered at 3 feet.
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Logged by: MS

Test Pit No.

Approximate Elev.

Date: 2/15/99

Depth Moisture
(ft) Soil Description “o
0 _+-Topsoil- Dark reddish-brown silty SAND with gravel and organics. damp..(SML..___.._]

Reddish-brown silty SAND with some gravel and trace cobbles, scattered ,
- roots, loose, damp. (Very weatheredill) (SM) 28.8
71 Graysilty SAND with some gravel andtrace cobbles, medium dense, damp.
1 (Weatherediill) (SM) 15.5
5 —
- Becomes somewhatcemented and dense (lill) at 7 feet. 12.0
10— Testpitterminatedat9feet.
.| Nogroundwater encountered.

15

| Test Pit No. TE
Logged by: MS |

Date: 2/15/99

Approximate Elev.

Depth Moisture
(ft.) Soil Description C%%?m
0 .. Topsoil - dark reddish-brown silty SAND with gravel and organics, damp. (SM)
. Reddish-brown silty SAND with some gravel, scattered roots, loose, damp. -
-\ (Veryweathered till) (SM) 33.9
s Gray snlthAND withgravel andtrace cobbles, loose tomediumdense,
damp. (SM) (Weatheredtill) 19.4 v
5— Becomes moist at 4feet. =
Becomes somewhat cemented and dense (lill) at 8 feet.
10— 16.1
Test pitterminated at 10.75feet.
1 Groundwater encountered at4 feet.
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